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REACTION VESSEL 

PROBLEM TO BE SOLVED: To obtain a high quality reaction vessel excellent in corrosion 
resistance, heat impact resistance, etc., not causing any contamination and having a long 
life by forming the main body of the reaction vessel with a thermally decomposed boron 
nitride and coating an inner wall thereof with aluminum nitride. 

SOLUTION: This reaction vessel is obtained by generating a thermally decomposed boron 
nitride having a very high impact resistance and no gas penetrating property by a chemical 
vapor phase deposition method, e.g. by reacting NH 3 with BCI 3 gas at 1600-2000°C 
under 1-20Torr, forming a main body of the reaction vessel having 1-5mm thickness and a 
shape corresponding to the objective use, generating an aluminum nitride not corroded by 
oxygen or fluorine by a chemical vapor deposition method, e.g. by reacting NH 3 with AICI 3 
gas at <1 100°C under 1-10Torr, and coating the inner wall of the main body of the 
reaction vessel by 1-50jom thickness with the aluminum nitride having <100nm crystallite 
size. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

t.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 

[Claim 1] The reaction container which alumimium nitride is covered by the wall of the main part of a 
reaction container formed by the pyrolysis boron nitride, and is characterized by the bird clapper. 
[Claim 2] The reaction container according to claim 1 whose microcrystal size of the alumimium 
nitride covered by the wall is less than 100nm. 

[Claim 3] The reaction container according to claim 1 or 2 which is an object for plasma CVD reactors. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the reaction container which 
was excellent in corrosion resistance, the thermal shock resistance, etc. still in detail about a reaction 
container suitable as a semiconductor manufacture field, especially an object for plasma CVD 
reactors. 
[0002] 

[Description of the Prior Art] Conventionally, although the metal has been adopted as the quality of 
the material of the reaction container in a plasma CVD reactor, since the reaction using a reactant 
high type of gas, for example, O, and F has increased, there is movement changed to corrosion- 
resistant high ceramics from the metal which is easy to corrode the quality of the material of this 
reaction container in recent years. Specifically, the reaction container made from the product made 
from an alumina or a quartz is beginning to be adopted. 
[0003] 

[Problem(s) to be Solved by the Invention] However, if a reaction container is made into the thing 
made from an alumina, although corrosion resistance will improve by leaps and bounds, a thermal 
shock resistance is low, and cannot bear the temperature change by the reaction, but an alumina has 
the fault of being divided easily. Furthermore, since the thing made from an alumina is usually made 
from a sintering process, although several% of binder is included, this may cause contamination. 
Moreover, although the above-mentioned fault is canceled for the thing made from a quartz, corrosion 
resistance is compared with the product made from an alumina, and has a fault of a low far. 
Therefore, development of a reaction container without these faults is desired. 
[0004] this invention was made in view of the above-mentioned situation, is excellent in corrosion 
resistance and a thermal shock resistance, moreover does not have the contamination at the time of 
manufacture, either, and aims at offering the reaction container which can be effectively used in a 
semiconductor manufacture field. 
[0005] 

[A The means for solving a technical problem and the gestalt of implementation of invention] In order 
that this invention person may attain the above-mentioned purpose, as a result of repeating 
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examination wholeheartedly, the main part of a reaction container is formed by the pyrolysis boron 
nitride. This main part wall of a container and alumimium nitride and when microcrystal size covers 
with less than 100nm alumimium nitride preferably When it excels in corrosion resistance and is not 
corroded by the reactant high type of gas of oxygen, a fluorine, etc., Without excelling in a thermal 
shock resistance, and not being divided by the thermal shock, and the above-mentioned alumimium 
nitride covering exfoliating And the long lasting and quality reaction container which worries about the 
contamination at the time of manufacture do not have, either was obtained, and this reaction 
container found out that it was very useful as the object for semiconductor manufacture, especially an 
object for plasma CVD reactors. 

[0006] Namely, although a pyrolysis boron nitride has a very high thermal shock resistance, it is 
known that there is no gas permeability and this invention person is a material suitable as a reaction 
container Since it reacts easily and corrodes under oxygen, a fluorine, an elevated temperature, or 
plasma, although it cannot be used with this By covering alumimium nitride to the wall of the main part 
of a container formed by the pyrolysis boron nitride So it has that the outstanding corrosion resistance 
corroded neither with oxygen nor a fluorine is given, and the above-mentioned outstanding property, 
and the knowledge of the effective reaction container as an object for plasma CVD reactors being 
obtained especially is carried out, and it comes to make this invention. 

[0007] Therefore, this invention offers the reaction container which alumimium nitride is covered by 
the main part wall of a reaction container formed by the pyrolysis boron nitride, and is characterized 
by the bird clapper. 

[0008] Hereafter, if it explains per this invention and also to a detail, as for the reaction container of 
this invention, the main part of a container will be formed by the pyrolysis boron nitride. 
[0009] Although especially a limit does not have the configuration of the reaction container of this 
invention and it can consider as the configuration according to the purpose of use here, when the 
inside of a container is decompressed (for example, when using as an object for plasma CVD 
reactors), it is desirable to consider as the shape of the shape of a cylinder and a semi-sphere. 
[0010] Moreover, 1-5mm, especially the thickness of the pyrolysis boron nitride which forms a 
reaction container has the desirable range of 2-4mm, and by less than 1mm, if intensity may be 
insufficient and it is thicker than 5mm, internal stress may separate it in layers. 
[001 1] A pyrolysis boron nitride the gas of NH3 and BCI3 by the chemistry gaseous-phase vacuum 
deposition In this case, 1600-2000 degrees C, In order to be able to obtain one to 20 Torr by making 
it react under about 10 Torr(s) at about 1900 degrees C especially more preferably and to form the 
main part of a reaction container by this pyrolysis boron nitride After installing the mold which consists 
of graphite of a request configuration etc. all over an elevated-temperature furnace and performing 
the above-mentioned chemistry gaseous-phase vacuum deposition, it is suitable to pick out the done 
main part of a reaction container from a mold, and to fabricate it. 

[0012] In this invention, it is required to cover with alumimium nitride the wall of the main part of a 
reaction container formed by the above-mentioned pyrolysis boron nitride. 
[0013] In this case, as for especially alumimium nitride, it is desirable that less than 100nm of 
microcrystal sizes is what is 20-40nm. Covering of alumimium nitride becomes it easy to exfoliate that 
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microcrystal size is 100nm or more. Namely, although covering tends to exfoliate with the thermal 
stress which will generate a pyrolysis boron nitride in an interface if alumimium nitride is covered to a 
pyrolysis boron nitride, since coefficients of thermal expansion differ, microcrystal size is considering 
as a less than 100nm thing, thermal stress is eased by plastic deformation and, as for alumimium 
nitride, ablation does not take place alumimium nitride. Here, the above-mentioned microcrystal size 
is the value measured by the X diffraction. 

[0014] Moreover, in less than 1 micrometer, especially the thickness of an alumimium nitride coat has 
the desirable range of 5-20 micrometers, and corrosion resistance may fall, if thicker than 50 
micrometers, the effect of stress relaxation is not acquired, but 1-50 micrometers of ablation may 
generate it. 

[0015] Covering by the above-mentioned alumimium nitride can obtain 600-1 100 degrees C of 1 100 
degrees C or less of gas of NH3 and AICI3 by the chemistry gaseous-phase vacuum deposition by 
making it especially react especially especially under 6Torr(s) one to 10 Torr at about 800 degrees C, 
after installing the main part of a reaction container formed by the pyrolysis boron nitride in an 
elevated-temperature furnace. In addition, since it depends for the microcrystal size of alumimium 
nitride on reaction temperature, if reaction temperature exceeds 1 100 degrees C, microcrystal size 
may be set to 100nm or more, and ablation of alumimium nitride covering may take place. 
[0016] 

[Effect of the Invention] Without generating contamination further, without not being corroded by the 
reactant high type of gas of oxygen, a fluorine, etc., and being divided by the thermal shock, when 
microcrystal size makes especially alumimium nitride a less than 100nm thing, this alumimium nitride 
covering does not exfoliate, and the reaction container of this invention is excellent in corrosion 
resistance and a thermal shock resistance, and is a long lasting and quality reaction container. 
[0017] 

[Example] Although the example of an experiment, an example, and the example of comparison are 
given and this invention is explained concretely hereafter, this invention is not restricted to the 
following example. 

[0018] [Example of an experiment] The gas of NH3 and AICI3 was made to react under 600-1300 
degrees C and 6Torr by the chemistry gaseous-phase vacuum deposition, and alumimium nitride was 
obtained. The reaction temperature at this time and the microcrystal size of the alumimium nitride 
obtained were as the graph shown in drawing 1 . In addition, microcrystal size analyzed the obtained 
alumimium nitride thin film by the X diffraction, and asked for microcrystal size from the (002) full 
width at half maximum from the obtained result ( drawing 2 ). 

[0019] From the result of drawing 1 , it was checked by making it react at 600-1 100 degrees C that 
less than 100nm alumimium nitride is obtained for microcrystal size. 

[0020] half [Example] - decompressing the inside of a furnace to 0.01Torr(s) with a vacuum pump, 
after installing the graphite of the shape of a path 99mm semi-sphere in the core of a cylinder-like 
elevated-temperature furnace with a bore [ of 280mm ], and a height of 350mm, 10 degrees C/min 
came out of the degree of furnace temperature comparatively, and the temperature up was carried 
out to 1900 degrees C Next, NH3 gas and BCI3 gas were supplied at a rate of 12 L/min and 3 L/min 
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in the furnace, respectively, and the reaction was performed for 25 hours, adjusting to the degree of 
furnace temperature of 1900 degrees C, and furnace internal pressure 10Torr. After cooling the 
degree of furnace temperature to a room temperature at a rate of 3 degrees C/min, the pyrolysis 
boron nitride generated by the reaction took out the graphite semi-sphere deposited on the front face. 
Next, the pyrolysis boron nitride was removed from the graphite semi-sphere, it operated 
orthopedically with machining, and the pyrolysis boron nitride of the shape of a hollow semi-sphere 
with a bore [ of 100mm ] and a thickness of 3mm was obtained. 

[0021] Next, the temperature up of the degree of furnace temperature was carried out to 800 degrees 
C at a rate of 10 degrees C/min, decompressing the inside of a furnace to 0.01Torr(s) with a vacuum 
pump, after installing the obtained pyrolysis boron nitride in the core of a cylinder-like elevated- 
temperature furnace with a bore [ of 300mm ], and a height of 500mm. Furthermore, AICI3 gas which 
NH3 gas and 140 degrees C were made to heat and sublimate into a furnace was supplied at a rate 
of 3 L/min and 0.3 L/min, respectively, and the reaction was performed for 30 minutes, adjusting to 
the degree of furnace temperature of 800 degrees C, and furnace internal pressure 6Torr. After 
cooling the degree of furnace temperature to a room temperature at a rate of 3 degrees C/min, the 
pyrolysis boron nitride of the shape of a hollow semi-sphere by which the inside was covered with the 
alumimium nitride generated by the reaction was taken out. The thickness of this alumimium nitride 
covering was 10 micrometers, and microcrystal size was 30nm. In addition, the measuring method of 
microcrystal size was based on the X-ray diffraction method. 

[0022] It was used as a reaction container of a semi- ordinary-pressure plasma CVD reactor as shows 
this thing to drawing 3 . In addition, for a hollow semi-sphere-like reaction container and 2, as for a 
wafer and 4, in drawing 3 , a wafer installation base and 3 are [ 1 / a feeding nozzle and 5 ] plasma 
generators. 

[0023] Next, when the corrosion resistance at the time of using it as a reaction container of a semi- 
ordinary-pressure plasma CVD reactor and the thermal shock resistance were evaluated, the above- 
mentioned reaction container was eaten away by neither oxygen nor the fluorine, it was not divided 
into the thermal shock of 50 degrees C/min, ablation of covering did not take place, either, and 
contamination was not accepted at all, either. 

[0024] Moreover, when the thickness of a pyrolysis boron nitride, the thickness of alumimium nitride 
covering, and microcrystal size were changed by the shape of the above-mentioned example and 
isomorphism, and the same method as shown in Table 1, the reaction container was made and it was 
similarly used as a reaction container of a semi- ordinary-pressure plasma CVD reactor, the result 
shown in Table 1 was obtained. 
[0025] 
[Table 1] 
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[0026] The result of Table 1 showed that the reaction container 1-50 micrometers and whose 
microcrystal size the thickness of 1-5mm and alumimium nitride covering is less than 100 
micrometers especially excelled [ thickness / of a pyrolysis boron nitride ] in corrosion resistance and 
the thermal shock resistance. 
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DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[ Drawin g 1] It is the graph which shows the relation between the reaction temperature at the time of 
alumimium nitride covering formation, and microcrystal size. 

[Drawing 2 ] It is the graph which shows the X diffraction chart of alumimium nitride covering. 
[ Drawin g 3] It is the schematic diagram showing an example of a plasma CVD reactor. 
[Description of Notations] 

1 Reaction Container 

2 Wafer Installation Base 

3 Wafer 

4 Feeding Nozzle 

5 Plasma Generator 
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